The micronutrients and biostimulant use can promote root, shoot and seedling growth. The aim of this work was evaluated the micronutrients and biostimulant application effects on arabica coffee seedling development. The experimental design was a randomized block in factorial 5 x 3, with four replicates. Five cultivars of arabica coffee (Topázio, Catuaí Amarelo, Catuaí Vermelho 99, Catuaí Vermelho 144 and Catiguá) cultivated in green house, combined with biostimulant (Stimulate ® ), of micronutrients (Mo+Co) and control. 150 days after sowing the plants was evaluated. The higher seed germination velocity (0.10) was obtained with micronutrients and biostimulant. The higher height of plant, 8.88 cm, was attained with biostimulant on Catuaí Amarelo. Catuaí Amarelo and Vermelho obtained higher number of leaves (4.5) 
INTRODUCTION
Brazil has 2.21 million hectares planted with coffee, in which 81% corresponds to crops planted with arabica coffee (Coffea arabica L.), despite the decrease in area planted with coffee in recent years, the country stands out as the leader in exports of this species. Nevertheless, studies show that there was a gain in productivity due to the use of new technologies in the production of vigorous seedlings, new varieties, adequate
The use of biostimulant in the production of seedlings of different species has been tested with diverse results. The application of biostimulant in seeds of Genipa americana L. increased the seed emergence velocity and root length (PRADO NETO et al., 2007) , also increased seedling emergence in Dimorphandra mollis Benth. (CANESIN et al., 2012) and mass of dry matter and leaf area of Campomanesia adamantium (Cambess.) O.Berg, (SCALON et al., 2009 ). On the other hand, it did not result in the growth in height and diameter of Jacaranda decurrens Cham. (KISSMANN et al., 2011) and in high doses, inhibited the emergence and development of Hymenaea courbaril L. seedlings (PIERAzAN; SCALON; PEREIRA, 2012) .
Due to the great economic potential provided by this crop in the country, this work had as objective to evaluate the effect of the application of biostimulants and micronutrients (molybdenum and cobalt) in the production of Arabica coffee seedlings.
MATERIAL AND METHODS
The work was carried out in a greenhouse, belonging to the Forest Engineering Department, from experimental area of the Federal University of Mato Grosso do Sul, Chapadão do Sul campusChapadão do Sul -MS. The climate is classified by the Köppen method as tropical humid the annual temperature is from 13 to 29 °C, the average rainfall is 1.850 mm, with rainfall concentration in summer and winter dryness (CUNHA; MAGALHÃES; CASTRO, 2013) .
The experimental design was a randomized complete block, in a 5 x 3 factorial scheme, with 4 replicates. The treatments resulted in the use of five arabica coffee varieties (Topázio, Catuaí Amarelo, Catuaí Vermelho 99, Catuaí Vermelho 144 and Catiguá) combined with the application of biostimulant (25 mL L -1 of water), micronutrient (25 mL L -1 of water) and in the absence of biostimulant and micronutrient (control), the seeds were immersed in solution for two hours. The plots were composed of polyethylene trays of 96 tubes with conical shape, capacity of 120 mL.
The description of the biostimulant and the micronutrient was carried out according to the manufacturer's information. The biostimulant used was Stimulate ® , a liquid product composed of three plant regulators containing 90 mg L -1 (0.009%) kinetin, 50 mg L -1 (0.005%) gibberellic acid, 50 mg L -1 (0.005% %) of indolebutyric acid cytokinins, gibberellins and auxins, and can be mixed with other nutritional elements, thus acting on the cellular metabolism due to its natural or synthetic composition from regulators (SILVA et al., 2012; SILVA; TEODORO; MELO, 2008) . Micronutrients, as in this case, molybdenum and cobalt are of extreme physiological importance for plants, especially for the biological nitrogen fixation process in legumes (WEISANY; RAEI; ALLAHVERDIPOOR, 2013). Molybdenum, in turn, acts as a cofactor in the enzymatic complex of nitrate reductase for nitrogenase and sulfide oxidase, donating electrons, being one of the responsible for the nitrate assimilation in vegetables, this in turn, for being an anion has its availability in synergism with increasing pH, and its deficiency in acid pH, in coffee cultivation, molybdenum is required in a few quantities, about 3 mg per bag of coffee (TAIz et al., 2017; SFREDO; OLIVEIRA, 2010; MALAVOLTA, 2006) . However, for cobalt, there are few reports of its importance in coffee cultivation, but it is known that this essential element has great importance for nitrogen-fixing plants, in which it acts in the synthesis processes of vitamin B 12 , cobamide and leghemoglobin in nitrogenfixing nodules (SFREDO; OLIVEIRA, 2010). Some authors describe that micronutrient seed treatment has the potential to meet cultural needs in relation to mineral nutrition and to improve plant emergence, yield and grain enrichment. In addition, Mo application in seed is more effective compared to application in the soil for many cultures (FAROOQ; WAHID; SIDDIQUE, 2012) .
Nevertheless, in the Brazilian academic field, different studies have been carried out with the aim of promoting better coffee development and productivity, connected studies to identify molecular markers related to the coffee resistance (C. arabica) to rust (Hemileia vastatrix) (ALVARENGA et al., 2011) , to the productive and economic performance of the arabica coffee consortium, under rainfed and drip irrigated conditions (PERDONÁ; SORATTO; ESPERANCINI, 2015; BONOMO et al., 2008) are examples of the broad approach of Brazilian coffee research, although there is much information on the cultivation of arabica coffee, few studies have described the influence of the addition of biostimulant and micronutrients on the seedlings production in nursery. Thus, it is necessary to use new technologies that promote good development of vigorous seedlings, which provide good survival, reduced replanting and fast initial plant growth (ALVES; GUIMARÃES, 2010). and 99.981% of inert ingredients. The Power Seed ® is a liquid fertilizer, foliar application, composed of two micronutrients, with 12.50% Molybdenum and 1.25% Cobalt.
Coffee cultivars sowing was carried out in 96-cell trays, filled with a standard substrate, composed of 70% sifted soil and 30% commercial Plantmax ® substrate. Three coffee seeds were placed in each cell at a depth of 2 cm. After seedlings establishment that occurred 7 to 10 days after germination, thinning was performed leaving only one plant per cell. Germination occurred from 56 to 102 days after sowing. The evaluations were performed 150 days after sowing, in which the seedlings were removed from the trays, washed with tap water to remove the adherent substrate.
The evaluated parameters were: germination speed seed obtained by the formula: GSI = G1/ N1 + G2/N2 + ... Gn/Nn (MAGUIRE, 1962) ; seedling height (cm) measured with millimeter ruler, from the collar to the apical bud; collar diameter, expressed in mm, measured using a pachymeter with an accuracy 0.01 mm; number of leaf pairs; leaf area (cm 2 ), estimated with leaf area meter LI-COR model LI-3000; shoot/root dry mass (grams) determined in a forced circulation oven at 75 ºC until constant weight; Dickson quality index obtained by the formula DQI = [total dry mass/(HDR + SRDMR)] (DICKSON; LEAF; HOSNER, 1960); shoot height/collar diameter ratio (HDR); height/shoot dry mass ratio (HSDMR), shoot/root dry mass ratio (SRDMR); total dry mass (grams), obtained by the sum of dry mass from leaves, stem and root.
The obtained data were submitted to variance analysis (p< 0.05), Tukey test was used, at a 5% probability level, according to the Sisvar computational program (FERREIRA, 2008) .
RESULTS AND DISCUSSION
There was a significant effect (p <0.05), by the F test in all evaluated parameters. For the germination speed index (GSI), the seeds from different arabica coffee cultivars submitted to biostimulant and micronutrient application obtained different responses when compared to the control (Table 1) .
The comparison among the treatments by the Tukey test (5%) indicates that the biostimulant presented better germination efficiency for the cultivars Catiguá, Catuaí Amarelo and Catuaí Vermelho 99 (Table 1 ). The highest total averages reached by the GSI were obtained for the Catuaí Amarelo cultivar, in the treatments with biostimulant and micronutrient, for these, there was no significant difference between them, indicating that when the biostimulant and the micronutrient were used the seedlings had better GSI. The results obtained for the germination speed index show different responses as to the type of cultivar within the treatments. The obtained results were similar to those obtained by Medina et al. (2016) , in which there was greater stimulation of seed germination when the biostimulant FitoMas-E (obtained from a biochemical compound with high content of amino acids, nitrogenous bases, saccharides and polysaccharides potentially active, is used to increase and accelerate biochemical reactions, such as seed germination, root stimulation (ESQUIROL et al., 2016) ) was applied in arabica coffee seeds.
The Catuaí Amarelo exhibited higher average values for plant height and number of leaf pairs per plant when compared to other cultivars. For plant height the highest average was obtained with the Catuaí Amarelo cultivar, and the Catuaí Vermelho 99 cultivar presented lower average for plant height and collar diameter, the biostimulant application provided higher plant height and number of leaf pairs for the Catuaí Amarelo variety (Table 2) .
For the Topázio and Catuaí Vermelho 144 cultivars, the biostimulant use resulted in a lower plant height compared to the micronutrient and the control. The micronutrient application did not result in gains in height for coffee seedlings, but also did not affect the growth in height of the cultivars, unlike what was observed with the biostimulant in the Topázio and Catuai vermelho 99 cultivars (Table 2) . According to Pierazan, Scalon and Pereira (2012) , the combination of plant regulators, present in the biostimulant, can increase plant growth and development, stimulating cell division, differentiation and cell elongation.
More specifically, the gibberellic acid present in the biostimulants can influence in the seedlings elongation, acting in the stem and the leaves of the plants growth regulating the height (LAVAGNINI et al., 2014) . Thus, we can infer that Catuaí Vermelho 99, Catiguá and Catuaí Amarelo cultivars were influenced by the Stimulate ® composition, due to the gibberellin and cytokinin presence. The cytokinins act to promote the shoot growth, due to the increase of the cellular proliferation in the apical meristem of the stem (TAIz et al., 2017) ; in addition, it can interact with other hormones, including gibberellin. CV (%) = 4.79 DMS TRE = 0.007 DMS Cultivars = 0.006 Averages followed by the same lowercase in the column and upper case in the line, do not indicate a significant difference between them by the Tukey test (5%). TRE = treatment; CONT = control; BIO = biostimulant; Co + Mo = cobalt + molybdenum; CV (%) = coefficient of variation; DMS = significant minimal difference. DMS TRE = 0.15 DMS Cultivars = 0.13 Averages followed by the same upper case in the line and lowercase in the column, do not differ each other by Tukey test (5%). TRE = treatment; CONT = control; BIO = biostimulant; Co + Mo = cobalt + molybdenum; CV (%) = coefficient of variation; DMS = significant minimal difference.
The Catuaí Vermelho 144 cultivar had the highest collar diameter average, and the Catuaí Vermelho 99 variety was the one that presented the lowest average value within this parameter ( Table 2 ). The different cultivars obtained very different responses to the stem increase both in the presence or absence of the products. It was observed that with the biostimulant application for Topázio, Catuaí Amarelo and Catuaí Vermelho 144 cultivars presented positive results, differing from the other cultivars. With the micronutrient application, the lowest stem diameter growth result was for the Catuaí Vermelho 99 cultivar, differing from the other cultivars. The micronutrient use did not statistically differ when compared to the control within the cultivars, except for the Catiguá cultivar. The cultivars that exhibited the best growth of stem diameter in the three treatments were Topázio, Catuaí Amarelo and Catuaí Vermelho 144. The biostimulant application damaged the leaves production of Topázio and Catuaí Vermelho 99 cultivars while the micronutrients use was harmful only to the Topázio cultivar ( Table 2) . The control statistically differed from the other treatments for Topázio cultivar, do not differ from the treatment with micronutrients within the Catuaí Vermelho 99 cultivar. For the number of leaf pairs it is observed that only Catuaí Amarelo cultivar responded positively to the biostimulant treatment, do not differ from the Mo+Co application. Corroborating with Medina et al. (2016) , in which the FitoMas-E application also at dose 3.0 ml -1 in the seeds imbibition and a second foliar application after 150 days of sowing promoted a greater number of coffee leaf pairs. Tecchio et al. (2015) , evaluating the effect of Stimulate ® on the growth of Kunquat 'Nagami' seedlings applied at different concentrations (0, 50,100, 150 and 200 mL L of solution), describe in their results that the dose of 200 mL L of Stimulate ® promoted increase in plant height, number of leaves, root length and cup diameter of Kunquat 'Nagami' seedlings. For the treatment with biostimulant and micronutrient, the lowest average number of leaf pairs was observed in the Topázio cultivar, with a statistical difference among the others. The cultivars presented differentiated leaf pairs formation as a function of the products application.
Shoot, root and leaf area dry mass of arabica coffee cultivars obtained positive responses to the biostimulant and micronutrient application (Table 3) .
The biostimulant application damaged the shoot dry mass production of Topázio and Catuaí Vermelho 144 cultivars, while the micronutrient was harmful to the Catuaí Vermelho 99 cultivar. The Catuaí Amarelo cultivar obtained the highest shoot dry mass, when compared to the other cultivars, both for the absence of products, and in the biostimulant and micronutrient presence (Table 3) .
Regarding root dry mass, Catuaí Amarelo cultivar had a higher total averages value for root dry mass production, and the lowest root dry mass production occurred within the Catuaí Vermelho 99 cultivar. The biostimulant application provided the highest root growth for Catuaí Vermelho 99 cultivar, differing from the treatment with micronutrient and the control. The biostimulant application damaged the root growth for Catuaí Amarelo cultivar, differing from the other treatments (Table 3) . It can be inferred that the presence of the cytokinin hormone had harmed the root development, because it acts on the cellular differentiation in the apical meristem, a contrary effect to that cytokinin and auxin, in which it promotes the cellular division of the apical meristem (TAIz et al., 2017) .
The micronutrient application in the Catiguá, Catuaí Amarelo and Catuaí Vermelho 144 cultivars presented a better root mass development, differing from the control for the Catiguá cultivation, and differing from the other treatments of Catuaí Amarelo and Catuaí Vermelho 144 cultivars. When comparing the cultivars within the treatments, the micronutrients application had the highest production of averages in relation to the biostimulant application and the control (Table 3) .
The leaf area statistical evaluation showed that the biostimulant application resulted in higher averages for the Catuaí Amarelo cultivar, which differed from the other cultivars, had obtained an average higher than its control (Table 3) . In results obtained by Medina et al. (2016) the use of Fitomas-E biostimulant applied at planting and after 150 days of planting in arabica coffee promoted increase to leaf area, when compared to the control. Scalon et al. (2009) also observed increased leaf area of C. adamantium seedlings with the use of biostimulant, however, Canesin et al (2012) warn that the use of high doses of biostimulant can inhibit metabolic processes. Thus, the general action of the plant regulators presents on the biostimulant, acting on the cellular division (PIERAzAN; SCALON; PEREIRA, 2012) and gibberellic acid acting on the leaves (LAVAGNINI et al., 2014) may have contributed to the increase of leaf area.
Comparing the treatments within the cultivars, the highest leaf area average was produced by the control, in relation to the other treatments, and the biostimulant presented the lowest average value. The Catuaí Amarelo cultivar presented the best performance of leaf area production, differing from the other cultivars in all treatments. Catuaí Vermelho 99 cultivar showed the lowest averages among the treatments differing from the other cultivars, except for Topázio cultivar within the biostimulant treatment (Table 3) .
Catuaí Amarelo cultivar presented greater leaf area, whereas the Catuaí Vermelho 99 cultivar was the one that presented smaller leaf area. CV (%) = 0.28 DMS TRE = 0.33 DMS Cultivars = 0.97 Averages followed by the same upper case in the line and the same lowercase in the column, do not differ each other by Tukey test (5%). TRE = treatment; CONT = control; BIO = biostimulant; Co + Mo = cobalt + molybdenum; CV (%) = coefficient of variation; DMS = significant minimal difference.
There was no statistically difference of the treatments in the Catiguá cultivar, for Topázio and Catuaí Vermelho 99 cultivars the control did not differ from the biostimulant treatment, differing only from the micronutrient application. The biostimulant application for Catuaí Amarelo cultivar was the one that presented higher average value, differing from the control and the treatment of micronutrient. The micronutrient treatment was the best for Catuaí Vermelho 144 cultivar do not differ from the control ( Table 3) .
The height/diameter ratio (HDR), height/ shoot dry mass ratio (HSDMR), shoot/root dry mass ratio (SRDMR), Dickson Quality Index (DQI) showed significant responses to the different cultivars as a function of the biostimulant and micronutrient application (Table 4) .
When the biostimulant was applied to height/diameter ratio (HDR), the cultivar that obtained the highest average was Catuaí Amarelo, differing from the other cultivars and being larger than the average of the control (Table 4) .
Using micronutrients, the Catiguá cultivar obtained the highest average, but there was no statistical differentiation of Catuaí Amarelo and Catuaí Vermelho 144 cultivars. The Catiguá and Catuaí Vermelho 99 cultivars obtained higher averages than those of their control. The Topázio cultivar had the lowest average, but it was not statistically different from Catuaí Vermelho 99 cultivar (Table 4) . The values from height/ diameter ratio (HDR) varied from 2.48 to 3.98, different from the recommendation by Marana et al. (2008) , wherein reasonable values for arabica coffee are from 3.5 to 4.0. These authors argue that values greater than 4.0 indicate excessive seedlings development at height, and smaller values indicate less development.
For the height/shoot dry mass ratio (HSDMR), with the biostimulant application, it was observed that Topázio cultivar obtained the highest average, differing from the other cultivars and being superior to control. The Catuaí Amarelo cultivar presented the lowest average, but there was no difference with the Catiguá and Catuaí Vermelho 144 cultivars.
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The Catuaí Vermelho 99 cultivar presented the highest average in relation to the others with the micronutrients application. Catuaí Vermelho 144 showed the lowest average, but did not differ statistically from Catuaí Amarelo cultivar (Table  4) . According to Gomes and Paiva (2011) as lower this index, more lignified will be the seedling and greater its survival capacity in the field. The biostimulant application obtained higher performance for the Topázio and Catuaí Vermelho 144 cultivars differing from the other treatments, whereas for the Catuaí Amarelo cultivar it also presented higher performance, but did not differ from the control. The best cultivar for the control was Catuaí Vermelho 99, differing from the other cultivars. In the treatment of Co + Mo the cultivar with the best response to treatment was Catuaí Vermelho 99, differing statistically from the other cultivars. CV (%) = 4.30 DMS TRE = 0.03 DMS Cultivars = 0.03 Averages followed by the same upper case in the line and the same lowercase in the column, do not differ from each other by the Tukey test (5%). TRE = treatment; CONT = control; BIO = biostimulant; Co + Mo = cobalt and molybdenum; CV (%) = coefficient of variation; DMS = significant minimal difference.
The biostimulant application in shoot/root dry mass ratio (SRDMR) the Catuaí Amarelo cultivar obtained the highest average, differing from all other cultivars. Topázio and Catuaí Vermelho 144 cultivars presented the smallest average, do not differ from each other. The Catiguá cultivar obtained the highest average with the micronutrients application, but there was no difference with Topázio, Catuaí Amarelo and Catuaí Vermelho 144 cultivars. From the cultivars cited, only Catiguá obtained higher average than control. Catuaí Vermelho 99 cultivar obtained the lowest average in relation to the others (Table 4) .
For shoot/root dry mass ratio (SRDMR), Marana et al. (2008) reached the value 4.7 as the best ratio. The same authors affirm that values smaller than 4.7 suggest that the seedling did not have a good shoot increment, and values over 7.0 the development of the root system apparently was insufficient. According to Lima et al. (2008) , this imbalance can damage the seedlings adaptation after planting in a definitive location, due to the fact that the root system is small, making it difficult to absorb water and support seedling in the soil.
Regarding to the Dickson Quality Index (DQI), Marana et al. (2008) report that quality seedlings are those with a minimum value 0.21. When the biostimulant was used, Catuaí Vermelho 144 cultivar had the highest DQI, but this index was lower than the control, proving that Trazzy, Caldeira e Colombi (2010) concluded in their work that Dickson Quality Index is variable according to species, management of seedlings in the nursery, substrate proportion type, container volume and age at which seedling was evaluated. Topázio and Catuaí Vermelho 99 obtained the lowest DQI and did not differ statistically.
When applied the micronutrient, Catuaí Vermelho 144 cultivar was that obtained the highest quality index that did not differ statistically from Catuaí Amarelo. Both had higher quality index than their control (Table 4) . Gomes and Paiva (2011) affirm that when higher the index value, better the seedlings standard quality.
CONCLUSIONS
The application of biostimulant and micronutrient did not present uniformity among the evaluated parameters for the different cultivars, and the cultivar Catuaí Amarelo presented better performance in the parameters evaluated with the application of biostimulant, indicating that the application of Stimulate ® is an alternative with potential for the use of seedlings of this cultivar. However, there was a negative effect on the application of biostimulant and micronutrient to Topázio cultivar.
